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ABSTRACT? After irradiation of the tantalum target with rapid protons the
rare-earth elemenis were, by chemical process, separated from
it and thereafter, chromatographically, the thulium fraction®-

The spectrum of the conversion electrons was investigated by
means of a "ketron", which process i3 described in deteil. A8
a result four lines were discovered which are represented on
igure 1 and the values are given in table 2. Table 1 shows the
values of the Siborg (Seaborg?) tables on neutron deficient
thulium1%aotopes. Figure 2 gives the conversion lines b, ¢ and
d of Tu and table 3 gives the relative intensities of the
conversion transtion lines hy = z%ée keV. Figure 3 records the
possible scheme of the decay of Tu . Figure 5 shows the curves
Card 1/5 of the D group of the conversion electrons of Tyl T and table 4
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gives the test results with themj table 5 gives the comparison
of the test value K/L with the theoretical one in the case of
7 = 68 and hy = 207,5 keV. A comparison was carried out of the
test and the theoretical values of the half-decay period with
regard to the -transition 207 keV (table 6). Table 7 and fi-
gure 6 record the same curves and values for group C. Table 8
shows the tizoretical interactions LI 1 L 1 1 LII s ){’ at
various characteristics of the level 264,5 keV an& table 9 re-
cords the caltulated and the experimental data for determining
the characteristic of the evel 264,2 keV of Er167, The possible
\ scheme of the decay of Pul®? is represented by figure 7. Figure
8 and table 11 show the curyes and the experimental date of the
conversion electrons of ma165, Table 12 gives the relative in-
tensities of the conversion transition lines hy= 77,4 keV, and
. in tables 13 and 14 the test ralation K/L is compared with the
theoretical one for various multi-f%elds. Figure 9 shows the
possible scheme of the decay of Pu165. Table 15 shows the inten-
si%g of the )~ -rays and of the transitions in the decay of
'Y, On - figure 10 the conversion electron curves of Tu166 are
Card 2/3 represented: a) - first series of measurements, b) - second one
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speed up.. the maximal values of
Table 16 records the relative productions of nuclei
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and tables are
by the authors. There are 16 tables,
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8 of which are Slavic.
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Izvestiya Akad. Nauk S§SSR, Ser. Fiz., 1957, Vol. 21, Kr Ty

PERIODICAL:
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on electrons of two lutetiv® prepa-

ABSTRACT: The spectra of the conversi
s obtained from & tan-

rations were investigated. One of them Wwa
talum target wall which had been.irradiated by protons in the

course of J months and the other one from a target which had been
jrradiated in the course of 1 1/2 hours. The mneasureunents of the
first preparation began weeks after the jrradiation and lasted
half a year, those of the gecond one began 3 hours after the se-
paration and lasted 2 months. In the first case the chromato-
graphio sepuration took place one week after the irradiation and
in the second caae 30 hours after jrradiation. Lutetium posseases
> gtable isotopes! Lul?5 and Lul76, Table 1 shows the neutron

Card 1/4 deficient jutetium isotopes according to published data, where
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the conversion electrons according to the half-decay period.

are divided into 3 groups (150 - 200 days, 8 days and 2 days)t

1.) Conversion electrons of jutetium isotopes with a half-decay
period of 150 - 200 days.
On table 2 the authors represented their values of the energy
and the relatve intensities of the conversion jines of the first
group and ijn figure 1 the gpectrum of the conversion alectrons.
mable 3 records the comparison of the test relations K/L and
Loy (L + L.) with the theoretical ones for various multifield
an& tab{e 4 rgcords the comparison of the experimental data

‘ : K-L with the theoretical ones for various Z. Figure 2 shows the
possible scheme of the Lu174 decay and figure 3 shows the scheme
of the 1ul7> decay. Table 5 gives the comparison of the relative
intensities of the -rays and the conversion electrons oLK
for the transition 8,7 keV is assumed a8 5,7)
2.) Conversion electrons of lutetium isotopes with a half-decay
period of 7 - 8 days.
The conversion 1ines of the 1 week isotopes were noticed ir the
speoctrum of the preparation of a lasting as well as 8 short
ijrradiation. Figure 4 representS the spectrum of the conversion

Card 2/4 electrons of the lutetiunm igotopes with T ~v 8 days. Teble 6
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gives the energy and the relative intensitie s of the conversion
1ines of the lutetium isotopes with T~ 8 days and table 7 gives’
a comparison of experimental anu calculated relations K/L and

(Lp + Lpp)/Lypy:
3,) Conversion eleotrons of lutetium isotopes with a half-decay
time of ~ 2 days.

These conversion electrons were only observed in the gpectrum
of a shortly irradiated preparation. Table 8 shows a compariaon
of the energy and the relative intensities cf the conversion
lines observed in the lutetium pregaration with the energies and
the intensities of the lines b109, Figure 5 records the
storing and the Q/b169-decay in the lutetium preparation with
short irradiation. On table 9 the authors state the conversion
1ines of the lutetium isotopes discovered by them with T /2
days and on tabdble 10 they give a comparison of the test relatiors
K/L and L. + Ly / Ly ¥ith the theoretical ones for the transi-
tion 84,3 keV. iuble 1} records a comparison of the experimert-
Card 3/4 al data of the difference K - L with the X-ray values. There
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ABSTRACT: The spectra of the conversion electrons of the erbium and hol-
nium fractions were {nvestigated by means of two lense spectro-
pmeters. These frapotions had been won from tantalum whioh was

jrradiated with the energy of 660 MeV.

1.) The speoctrum of the conversion electrons of a one day iso-
tope was investigated in several geries as long as the source
aia not decay. After 24 hours, after the elimination o_f the
source, the spectrum manifested jtself as shown in figure 1. The
half-decay period for the lines which are given in table 1 lie in
the domain of 25 to 30 hours which justifies the assumption that
all lines of table 1 belong to one isotope. The comparison with
Card 1/2 publieheddata shows that the observed activity is probably con-
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nected with Er160, It was shown in earlier works that Ho1soin
th?GSround and isomeric states js obtained from the decay of
Er .

2.) The holmium fraction was investigated by means of a two-
-lense spectrometer. Two prepar%tions were investigateds The
first one contained besides Ho160 an admixture of Erié0, there-
fore the decay curves have a complicated form. The second source
was again cleaned first the erbium fraction was eliminated and
after 25 hours the pure holmium Ho! 0; the intensity of all lines
agreed with the period 5,3 + 0,2 hours. Moreover 4 series of
measurements in energy intervals of 2 - 200 keV were carried out.
The total view of the obtained electron gspectrum is represented
on figure 2. Table 2 yecords tle 1ine energies and their id enti-
fication. There are 2 tables, 2 figures and 5 references, 3 of
which are Slavic.

ASSOCIATION: Leningrad State University imeni A.A.Zhdanov
(Leningradskiy gos. universitet imeni A.A.Zhdanova)

AVAILABLE: Library of Congress
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ABSTRACT: The _randiation of Eu‘sz‘ 154 was investigated by pany scient-
ists, but the complexity of the § -gpectrum and the great in-
terest shown to the nucleus of Eu152 i{nduced the authors to re-

peat the iqgssﬁgﬁation of the _34ectrum of the isotope mix-
ture of Eu 4 by means of an improved wgjectron". The con=
ditions of this work are desoribed. The form of lines and the
graduation according to energles are ghown on figure 1 and the
experimental curve of the spectral gensitivity of the vglectron"
is shqga qg4figure 2. The experimental curve of the y=spectrum
of E ' is represented on figure 3. According to the taking
into account of the dependence of the form of l1ines on the ener-
gy (figure 1) the Y--spectrum, after drawing off the vasis, is
decomposed into individual components. Pigures 4 to 7 record
such a decomposition for the sections H - 1400 to 2250,

Card 1/2 2800 to 4000, LOOO to 5000 and 5000 to 6300°Gs. cm. The gunmary curve
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(the sum of the individual components represented by thin 1ines)
on the whole agrees within the statistic limits with the experi-
mental points. The obtained energy- x——lines and their relative
intensities are given in table 1 together with the data of other
sguthors. The difference in the intensities in certain domains is
to be explained by inexact work of the wglectron" under its old
wo*ging conditions. The last works performed with the source of
Eu brought about a gonsiderable clearing up of the isctope
decay of Eu'9? and gu'4, but it vas not yet possible to con-
struct a final scheme of the decay of these isotopes. The values
on the relative intensities of the ¥ -lines, which were obtained
by the authors, together with the values obtained by other author
make it possible to determine the multifields of the g’-transi-
tions (table 2). There arse 2 tables, 7 figures amd 48 references,
§ of which are Slavice

ASSOCIATIONs  Radium Institute im. V.G. Knlopin, AN ISSR  (Radiyevyy institut
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TITLE: The x' _Radiation of Ag1 ( X’—izlucheniye Ag )

PERIODICAL: Tzvestiya Akad. Nauk 9SSR, Ser. Fize, 1957s vol. 21, ¥ T
ope 973 - 9T (USSR)

ABSTRACT:S Fiqure 4 records the fundanental data on the decay scheme of
agi 10 collected hitherto. This YQEk determined the relative in-
tensities of 12 X’-lines of Ag wshereby it was pade possible
to check the valance of the intensities on the jndividual levels
as well as to determine the mu} Bfields of a number of transi-
tions. The }r-radiation of Ag was investigated by means of
a -speotrometer with improved focusing and an ngl _otrot which
utilized the emitted electrons. A silver chip of 71,6 8 weight
acvivated by neutrons gerved as sourceé. The measurements were
carried out 3 months after the prepar%tion of the source. The
total view of the K’-spectrum of Ag1 0 is represented on figure
2. After eliminatio of the background the spectrum was decomposed
into ite components which js shown by figures J to 5 for the
gections 2700 - 31500, 3400 - 4200 and 5200 - 6400 Gs. cme 12
Card 1/2 X’-lines were determined in the X’-spectrum. The result¥ing

-
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TITLE: Positrons in the Radiation of the Radioactive Isoﬁxa In
(Pozitrony V¥ jzluchenii radioaktivnogo izotopa In''%)

PERIODICAL: Lzvestiya Akad. Nauk SSSR, Ser: Fiz., 1957, Vol. 21, Nz T
pp. 978 - 984 (USSR)

ABSTRACT: The radioacﬁvg isotope In114 possesses the poasibility of 'a
concurrent B8 =B -decay. It 1ies between two st??ie isobars
whose charge differs by two unitss cdt14 and Sn'c5e This decay
is fully described and.reference 18 mdde to worksgo?e in this

fie'ld by other authors. The radioactive isotope Inl 4 poasesses
two isomers with half-decay periods of 50 days and 72 s?conds.
The 50 days isomer i3 converted tO its ground state In' 4 vy
emitting either 2 -quantum with the energy of 192 keV or &
conversioq1zlectron. 'The authors further give & gurvey of data
. on the In decay and report on the work done by other authors
in this field, where it was for the firat time reported on po=
sitrons. In order to estimate the jntensity end the limiting
energy of the positrons the authors used as source an jndium
Card 1/2 foil covered by aluminum as reabsorber. The g-gspactrum of
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TITLE: The X’-Spectrum of In114*( Y -spektr In1145

PERIODICAL: Izvestiys Akad. Nauk SSSR, Ser. Fiz., 1957, Vol. 21, Kr 7T,
pp. 985 - 986 (USSR)

ABSTRACT: The relative intensities of the g’-rays of the 49 days In114*
were determined by means of a "ri ron" under new test condi-
tions. The figure shows the distribution of the emission elec-
trons according to Hp (after drawing off the backﬁronnd). The
peak values corresponding to the 4 Y -lines of Inll4¥ 191, 556,
772 and 1300 keV are distinctly to be seen. *2 has to be noted
that in the study of the -spectrum of In''4%for the first
time, by means of the “ritfon", a -line - 191 keV so soft
for this apparatus was investigated. In this domain of energy
we did not possess any point on the curve of the spectral sen-
sitivity. In order_ to obtain this point, the authors used the
preparation of In114% The course of the investigation is fully
described and explained. The separation of the spectrum was

Card 1/2 carried out by means of the standard individual lines. The re-
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The X’—Spectrum of In11

gult of the analysis is given in the table and the table values
are described ard explained in detail. There are 1 figure, 1
table and 2 Slavic references.

ASSOCIATION: Radium Institute im. V.G Knlopin, AN USSR
(Radiyevyy institut imeni V.G. Khlopina Akademii nauk SSSR)

AVAILABLE: Library of Congress
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TITLE: An Investigation of the Spectrum of the X’—ans of RaC

(Issledovaniye spektra X’-luchey RaC)

PERIODICAL: Izvestiya..Akad. Nauk SSSR, Ser Fiz., 1957, Vol. 21, Nr 7,
pp. 990 - 1001 (ussR)

ABSTRACT: RaC is a decaY product of radium and practioally the entire
wpigid" part of the radium- x’-Spectrum belongs to 1t. Radium
ijs a radioactive fundamental substance and serves as standard

in metrology. Therafore the interest taken by the scientists in
the investigation of this spectrum. The BaC spectrum is so conm-~
plicated that new details are discovered in jt with every im-
provement of the experimental method . 35 lines are hitherto
known of it. The energy of the y--quanta is most accurately de-
termined by means of the epectr?m of the conversion electrons
and the relative jine intensities are best determined by means
of the spectrum of the emission electrons. 4 8 radium in form
of the salt RaBr enclosed in 24 gless ampules 4 - 5 mm in dia-
meter and 40 mm 1n length. The ampules had been placed in 4
Card 1/3 boxes of copper foil 50 At thick (figure 1). The preparation was
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TITLE: On the Decay-Scheme of Lu1 (0 skheme raspada Lu
PERIODICAL: Jzvestiya AN SSSR, Seriya Fizicheskaya, 1957, Vol. 21, Nr 12,

pp. 1573-1575 (USSR)

ABSTRACT: The spectrum of the conversion-electrons of a jutetium-preparation
which was separated from hafnium obtained in the deep splitting
off on tantalum was here investigated. Some conversion-lines
whose intensity decreased during a period of 7-8 days were ob~
tained. The obtained value of the half-decay period and the
taking into consideration of the genetic connection between
lutetium and hafnium permitted clearly to ascribe this conversion-
lines to lutetium 171. The lutetium~-preparation geparated from
Hafnium wes many times weaker than those directly separated from
tantalum, Therefore the most intensive and most favorably gituated
conversion-lines were determined in the former. Thus it may be
gtated that the transitions with hv = 75,8 and 90,6 ke¥ and the
non-identified conversion-lines E_ = 56,65 57,9; 62,3 keV, which
were found in the spectrum of the®lutetium separated from hafnium

Card 1/5 belong to lutztium 171. The inverse fact, however, may not be
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On the Decay-8chomo of Lu1
maintained: not discovered conversion-lines ey either belong
to lutetium 171 or to lutetium 172. gtarting from the obtained
data something can be said on the decay-scheme of Ltulll. The
apin of the ground state of ¥b171 was measured in reference J
and is equal to 1/2. The tul?l-nucleus has 71 protons and 10
neutrons, gherefore (refarence 4) its gpin must be the same
as in Lu (71 protons and 104 neutrons). i.e. 7/2. Thus 23
image is obtained which is very similar to the decay of Yb 9
(spin 7/2) in 69 (spin 142}‘ 1t would be justified to assumé
th?g the decay-scheme of Lu 71 i35 also similar to thzt of the
b 9_decay. In analogy with the decay-schene of Yo' 9 a scheae
of the rotation-band-levels of the ground state of Yb TV was
sat up. The experimental data are in1¥?ry good agreement with
this scheme. It ig shown that the Lu -decay apparently is
mainly spent on high excitation-states with a quantum-number
K 7 1/2 and that it is very probably that all or part of the
y-transitions and non-identified conversion-lines which are not
connected with the ground-rotation—bund of Yb171 are produced in
the discharge of these excitation-states. The conversion-lines
corresponding to the hwv = 11,3 (m-shell) and 26,2 keV

Card 2/3 (L-, K- and H-ahells) were observed in the Lu171~spectrun by
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I.M.Rogachev (State University Leningrad) with the aid of a
Yeng-spectrometer. The M-11,3 line is badly visible, as it lies
near the Auger-electron~lines L-MM and L-NN. There are 1 figure,
1 table, and 5 references, 4 of which are Slavic.

Radivm Insiitude im. V. G. Khlopin AS USSR

(Radiyevyy institut im. V.G.Khlopina, Akademiya nauk 3SSR)

Library of Congress
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+ITLE: y-Hodoscope (y-Godeskop)

PERIODICAL: Izvestiya AN SSSR, Seriya Fizicheskaya, 1957, Vol. 21, Nr 12,
pp. 1580-1582 (USSR)

ABSTRACT: In 1951 the author suggested a method by which it was possible
to attain a progress in y-spectrometry. This device was given
the name of y-hodoscope. It wqs constructed and partielly in-
vestigated by 0.V.Chubinskiy in the State University Leningrad.
The operation of the y-hodoscope: y-rays illuminate a thin
cellophane target and liberate recoil-electrons from it. In a
homogeneous magnetic field these electrons move on spiral lines.
On their way they pass three rows of Geiger-counters. Every row
consists of many counters, every counter is connected with an
amplifier and a neon lamp. All lamps lead to the table. In those
cases where a triple agreement among the rows exists, the table

which counter and in which row reacted. The circle (a projection

of the spiral line upom the plane lying vertical to the magnetic

field) can be reconstructed according to three points. When the
Card 1/3 magnetic field is known, Hy and the corresponding projection
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of the electron-velocity onto the plane lying vertical to the

magnetic field, vprojection’ can be found. When the height of

counter is not great the electrons only little deviate from this

plane and vprojecticn pre ttically coincides with the electron-

velocity v. In this manner the electron-energy becomes known.

Besides the point of intersection of the reconstructed circle

with the target, i.e. the point of origin of the recoil-electron,

can be found., When this point is connected with the point where

the source is, the narrow limits for the angle under which the

recoil-electrons are liberated can be determined, But as its

energy is already known, the energy of the y-quantum can also

be determined. This is the peculiarity of the gpectrometer:

according to every coincidence the energy of the y-quantum

causing it can be determined. The formulae for the plane case are

giren here. In order to obtain an optimum field for a given

energy, tuning shall be made to the recording of the hard

y-rays and thus a correspondingly large magnetic field shall

be selected. The difficulties occurring with the y-hodoscope

are pointed out: 1) The electrons must pass 3 rows of counters.

By the scattering ocourring in this connection an error in the
Card 2/3 determination of hy occurs. This manifests itself in the fact

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

y-Hodoscope 48-12-5/15
that the observed lines look blurred. 2) The second error
in the calculation of hy lies in the finite dimensions of the
counters. There are 2 figures and 1 reference, 1 of which is
Slavic.

AVAILABLE: Library of Congress
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Dz heleper, )

AUTHORS: Dzhelepov, B. S. , Zhukovakiy,

TITLE: New Data on the

8’-Spectrum of
5p'24)

PERIODICAL:
pp. 1614 - 1618 (USSR)

ABSTRACT!
referen

gb?24 ¢

of Sb124
regaxd to light intaensity and
was metallic antimony, ac
~1,5 g and o total activity of
measurements the age of the
carefully investigated were

1.)

he elotron could not su
hy = 603 keV and 646 keV. 2.)
cm in which the authors

Card 1/3 where the intensity of

Izvestiya AN SSSR, Seriya Pizicheskaya,

In order to give a precise deternim tion of the earlie
1) data on the relative intenaity of the
the authors made new jnvestigations of the
in the elotron under new
dissolving power). At their disposal
tivated by neutronsg , with

prepnrationg was 40 days.

The hard range H
discowred new unknown
those decreased with
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124 48-12-5/15
New Data on the X’-Spectrum of 8b

"he curve of the spectral sernsitivity of the apparatus under the
new conditions (reference 2) permitted precisely to deternine the
values of the relative intensity of all Y -lines of spled
Three _lines hv = 603, 646 and 723 keV were, as earlier, de-
termined in the observations. ‘he precisely deternmined values of
the relative intensity of the -lines are given in a table, as
well as the multipolarity of some —transitions cakbulated by
the authors on the basis of own observations of the intensity of
-lines and the data by Zolotavin and others (reference 3) on the
relative intensities of the K-conversion-lines of sb124. The scheme
of the decay sb124 13 given. It is bused on the data collacted
until May 19%6 (references 3 and 5) which were more precisely de-
termined here. Regarding the multipolarity of the transitions it
is shown that it may with certainty be nasumed that the lavels
603 and 2295 keV have the characteristics 2 and 3~. ihe charac-
teristic of the other levels is less certain, partially because
of “he possibility of a doublet-structure of the lims hy = H46
and 723 keV. A comparison with other even-even nuclei shows that
the two-quanta oscillati on-excitation o $el24 in the range 1320
keV (E*/Ea{m 2,2) nust form a triplet 0 2°4 . Of these 3 possibili-
ties tfie characteristic 2 mwnust be ascribed to the level 1326 keV,
Card 2/3 as a ) a transition 1326 = 0 and b) a transition 2295 — 1326 (line
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', New Data on the Y'-Speotrum of Sb

ASSOCIATION:

AVAILABLE:

Card 3/3

124 48-12-9/15

hvy =969 keV) of the type E 1 + M 2 is observed. The data on the
lines 646, 1047 and 1450 keY give rise to the agsgsunption that the
level 1248 keV ia of type 4 . In the last chapter the balamce of
the intensities is investigated. It is shown that in case that the
levels 1248 and 1326 keV possess the characteristics 4+ and 2 and
belong to a triplet, the probability of a p-decay of sy124 (whose
original state is of type 3') must almost be equal in these levels.
There are 4 figures, 2 tables, and 6 references , 5 of which are
Slavic.

Radium Institute :im. V. G. Khlopin AS USSR .
(Radiyevyy institut im. V. G. Khlopina Akademii nauk SSSR)

Library of Congress
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AWHOR Dmmv! B.B. PA - 3247
TIPLE Resenance Soatting ef 7°- Rays by Huolel.

(Resonansneye russeyaniyez -luchey na yadrakh .-Russian)
PERIODICAL Uspekhi Fiz.Nauk, 1957,Vel 62,Nc 1, pp ) - 4e }u.s.s.a.)
Received 7/1957 Reviewed 8/1957

ABSTRACT As nuclei have excited states just like atems, the pessibility
of such a soattering is ebvieus, but experiments carried out in

this directien were successful enly frem 1951 onwards.On the
eacasien eof excitatien by a glewing dewn apestrum, se spall a part
of the tetal spectrum is able te take effect because of the amall
width er ef the level that resenance excitatien oan be datermined
enly from such pecendary phenemens as the fermatien eof isemeres of
long life and the fine structure of oress sectiens ef (7’,n)(?‘.p)
and (3‘,t) -reactiens. Like in eptics exoitatien by the ;”Zrndig-
tien of nuclei ef equal kind weuld be ebvhus, but the differenmee
in energy between the inpinging and the radiated quantum, which is
preduced as & result ef the transmissien of mementum te the nue-
leus and oan be disregarded in eptics, is in this case very aen-
siderable cempared te the width of the energy level at medium en-
ergy (eof up te 6 leY). ge that the twe energy bands hardly ever-
lap. The Deppler effeat of heat metien, it is true, increases the
cress sectien abeut 2e times, but fer a further increase of ever-

Card 1/2 lapping the fellewing means had te be employed: 1) Heating ef the
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DZIE LE OV, B.5,
> AUTHORS? Dzhelepov, B, S., Corresponding kember of the 20-4-15/51

AW, USSR, ¥raft; O. Ye., Precbrazhenskiy, B. K.
TITLES A Study of the B* - Decay of 1o 60 (Issledovaniye 8% - raspada v uolé°).

PERTUDICALYDoklady AM SSSR, 1957, Vol. 116, Nr L, pp. 581~5E3 (USSR).

ABSTRACT! The authors inveastigated the holmium-fraction, which was separated
from a target irradiated Ly protons with an energy of 66o MeV. The
active substance was deposited in a thin layer on a cellephane with
a thickness of 17uu. The authors ascertaired from a measurerent of
the electrone spectrum of holmium the lines corresponding to the
transitions 197 & 53 267 & lo; SUS 3 20; 652 & 203 730 & 208 874 &+ 25;
97L + 25 and 1315 + 3o keV. The half life of these lines amcunis to
L,% to 6 nours, The conversicn electrons corresponding to the transi=
tions 196; 2983 539; 6L8; 7303 18765 967 keV appertain to the lsctope

Holéo, which has a half life of 5,3 hours, For these reasons, the, .

conversicn spectrum of the sample is probably due entirely to Ho .
According Lo the measurements of the authors this spectrum consists
of a composite curve, The Curie diagram of this spectrum is also given
here, This diagram shows clearly four components of the ﬂ’~ spectrun,
Card 1/3 The maximum energies and the relative intensities of these components
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A Study of the p*- Decay of Ho°. 20.14-15/51

are given, The half life i3 equal for all comporents of the spectrum
and amounts to 5,6 £ 0,7 hours. From an analysis of the results obtaim=
ned here two problems arised 1) To which of the holmium isotopes apper=
tains the positive radiation? 2) By what process are these positrons
produced? Are they actually a result of the g¥ - decay or are these
pesitrons corresponding to a pair conversion of the corresponding
transitions? From the considerations of the authors the following
springs: Because of the fact, tha% the p¥ spectrum with a half life

of 5,6 hours was observed from_a source, which was separated from Er
after U5 hours, the assumed Ho™ is obtained from Er* just like Ho™&,

(Hx denoting an unknown holmium isotope). 2) The fact, that the ratio

Sr3 +/S_. from both sources is equal, speaks in favour of a convir=
730

cing similarity not only of the periods of Ho]éo and Hox, but also of

the pericds of Er'® and Er*. The fraction of Erbium, which had been
kept for llo hours after the separation was used in an additional ex=
periment; which furnj-hed the same resulis. The greater number of
electrone. is probably coming from the f# - decay of Hof6éP , The mass

difference between Holéo and Dyl6° amcunts to a value of not less than
Card 2/3 2920+ loo keV. Further details are given.
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\4ZZ;f,//,E?4L—¢fZ~/“Q0 v ‘2;2 c y
' - f 20-1-13/42

* AUTHORS : Grigor'yev, Ye.P., Dzhelepov,3. S., Lorresponding
#ember of the AN SSSR, Zolotavin, A. V., Kratsik, 3.,
Preobrazhenskiy, B. K., Yanchevskaya, I. S.;

TITLE: Phe Conversion Spectrum of Hol160 (Konversionnyy spektr Ho16°).
PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp. 53 - 56 (USSR)
ABSTRACT : The preaent paper investigates the conversion spegtrum occurring

in the radioactive transformation Er160 golbo Dy16°. The spectrum
was investigated by means of a spectrometer with a double focus-
ing. The conversion spectrum 1is howogeneous in both fractions:
Er160 does not produce any conversion electrons and a1l the
electrons belong to the Ho160. The results of the investigations
of the conversion spectrum are given in a table. The intensity
of all the lines observed decreased in a period corresponding
to the hali-value period of the investiguted fractions: 29 hours
in the case of the erbium fraction and 5 hours of the holmium
fraction. On measuring faults something is said,too. The general
form of the conversion spectrum agrees with an carlier discov-
ered form (refcrence 2). Moreover, some new facts could be ex-
plained, which permit the determination of the decay scheme of
the Ho1é°x The lines Ly+Lyr,Liyy.M and I of the transition tak-
ing place in the Ho160 were observed with 6o KeV. The decomposit-
ion into the components makes it possvible to determine the re-
Card 1/2 lative intensity of the lines. The relatiomship Lp:Lyysliyr =

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

"The Conversion Spectrum of Ho'60, 20-1-13/42

= 0,2:1, 1:1,0 determined by the authors for the transition
86,4 keV confirms the multipole property E 2 of which.The

line E, = 99,3 keV discuszed in a preparatory paper (reference
2) was identified as the L-line of the transition 107 keV

by the authors. Moreover the K-conversion line of this transit-
ion was found.The conversion line of the transition 298 keV on
the K-shell is a narrow doublet with AE~ 1 keV. Further
particulars on these uew discovered lines are q%ven.The data
given here and the data on the decay of the Tb '°°(references
7+8,9,1911,12)0an be used as fundament for the construction

of the decay scheme of T6160 and Ho'60.8uch a scheme is illust-
rated by a graph. There are 3 figures, 2 tables, and 12 refer-
ences, 5 of which are Slavic.

ASSOCIATION: Physics Inatitute of the leningrad State University im. A.A, Zhdanov
{Fizicheskiy institut Leningradassugo gosudarstvenno-
go universiteta im. A. A. Zhdanova).

SUBMITTED: September 13, 1957
AVAILABLE: Library of Congress
Card 2/2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

21(7) PHASE I BOOK EXPLOITATIOR 80V /1101

Dzhelepov, .Boris Sergeyevich, and Leon Kaufmanovich Peker

Skhemy raspadsa radioaktivnykh yader (Decay Schemes of Radioactive Nuclei)
Moscow, Izd-vo AN BSSR, 1958. 780 p. 6,000 copies printed.

Sponaoring Agency: Akademiya neuk SSSR. Radiyevyy institut.
Resp. Ed.: Yu. V. Khol'nov; Tech. Eci.: R. 8. Pevziner,

PURPOSE: This book is for nuclear physicists and specialists in radio chemistry
*  who are concerned with the nature and mechanism of radioactive decay, isotope
formation, or nuclear radiation.

COVERAGE: The present publication incorporates all information available on decay
schemes to the end of 1957. The 256 decay schemes include those of many odd-
odd isotopes in the domain of deformed nuclei with A=150 — 190 and A) 222 which
were rechecked and constructed or essentiaslly changed to correspond with modern
conceptions of the unified shell model about the nature of rotational and vibra-
tional levels. If a mucleus has several low levels which are excited only by

nuclear reactions but not by processes of radioactive decay, only those levels
Ccard y/2
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Decay Schemes of Radioactive Ruclei

of this type which are energetically accessible for alpha-beta-decay are
shown. Alongside alpha- and beta- transitions, the following data are placed:
a) energy in KEV b) the intensity of transition (in percents), and the log
value of Tf (in brackets), All schemes are accompanied by a supplement
including experimentsel data concerning the decay of radicactive nuclei, obtained
in the years 1953-1957. Data are included on the values of 8pins, magnetic
dipole and electric quadrupole momants of stabled nucled, obtained in the same
period. Papers published from the beginning of 195G are included in the
bibliography. In the schemes and in the supplement are data which cannot be
found in the papers cited and which are mostly added by the authors to their
bapers contained in the bibllography and published in "Nuclear Science
Abstracts”, 7-10, Ko. 24B, 1953 - 1956. Data about elpha-spectra of heavy
1sotopes (beginning with Re) are taken from the original papers as well as
from the survey by Perlman and Rasmissen (Alpha-radicactivity. Handbuch der
Fhysik. Springer-Verlag, Berlin, 1956). Data about levels and their 1ife
time, obtained by the method of coulomb excitation, are given in the survey
by Alder, Winter, Huus, A, Bohr, Mottelsen (Rev. Mod. Phys., 28, No. 4, 1956),
The emthors express thanks to G. Dranizina, D. Varshalovich and N, Bonch-
Osmolovskaya for assistance in preparing the book.

TABLE OF CONTENTS: None given
AVAILABLE: Library of Congress ° T™/mal
Card 2/2 b-14-59
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DZHELEPOV, B., SHESTOPALOVA, S. and UCHEVATKIN, I.

——

"On the 2450-3400 keV Region of the RaC Gamma Spectrum,[" Nucleer Physics,
Nnxxgx Vol. 5, No. 3, Feb 1958, North Holland Publ. Co., Amsterdam.

D. I. Mendeleyev Research Indt. of Metrology, Leningrad.

Abst: Five new RaC -y-lines are reported of higher energy than those known
heretofore.
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nd ZHUKOVSKIY, N. K.

152,154
"0n the Gamma Spectra of Ag“o. Sblzu and Eu” ' o

luclear Physics, Vol. 6, No. 5, p. 655, 1958. Nor th Holland Pub, Co.,

with inprov o
Abstract: The elotron, a pecoll electron gamra spectrometer }18 e?zb 152,15
focusing propertles, 'd;lS used to atudy the gaima radiation from Ag™"", Sb and BEu*/c

Radium Inst., Acad. Sci. USSR, Leningrad.
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DZHELEPOV, B. S. and ZHUKOVSKIY, N. N. (V. G. Khlopin Radium Iastitute, USdh Acad.
Sci. Leningrad) SHESTOPALOVA, 8. A. and UCHEVATKIN, I. F. (D. I. Meundeleyev
Research Institute of Metrology, Leningrad.

"Gamma-Ray Spectrum of Radium in Equilibrium with its Decay Products,” Kuclear
Physics, v. 8,3}(1958) (North-Holland Publishing Co., Amsterdem) pp 230-%6%.

Abstroot: Results are described of an investigation of the radium gamma-spectrum
in equilibrium with its decay prdducts, based on recoil electron measurements in the
energy range 150-2530 keV. Fourth-Four gamma-lines have been observed, and their
relative intensitites and the number of quanta per disintegration determined.
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cHE L] ey, S

AUTHORS: Grigor'yev, Ye, P,, Dzhelepoy, B. §.. 48..22 2-2/117
Zolotavin, A. V., Kraft, 0. Ye., Kratsik., B . Peker, L. K.

1
TITLE: The Decay of Tb160 and H160 and the Level Schems of Dy'60

‘g
(Raspad Tb160 1 Ho160 i skhema urovney Dy €0y

PERIODICAL: Izvestiya Akademii Nouk SUSR, Seriys Fizicheskaya. 1958
Vol. 22, Nr 2, pp. 101-125 (USSR)

ABSTRACT: Radioactive Tb160 was here obtained by irradiation with
slow neutrons of chemically pure (99 99i) Tt,0z. The
position and relative intensity of 19 lines wag carefully
meagured in the conversion spectrum. The dezcmposition
of the known line 963 + 966 keV into two compenents 2°
essentially new. The relative intensities of tae 7
-transitions were obtained by meana of a divistion of *the
line areas through the corresponding photcelectriz
absorption factor. The valucs were becauaz of the
absorption of the Y=rays corrected in the sourcs itself
and at the walls of the cylinder, as well as because of
the absorption of the pliotoelectrons in the targe: and in

Card 1/3 the slits of the counter. The obteined relstive iniengities
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4
The Decay of Tb160 and H160 and the Level Scheme of Dy'JO 48»29u3-?/'7

of the Y-lines in the spectrum of photoelectrons are ir

the range of +20% in agreement with those 51 references

9 and 6. The measurcments of the convergion spesirumn show
that the soft component is twice as weak as the hard one.
The multiplicity of these trancitions apparently i equal
and between the intensities of the }=lires the same rela-:ion

. . . 1 i .
must exist. -~ Radiocactive lo 6o was obtaired bty irradiatich

of a tantalum target with protons with an energy of up in
660 MeV. The erbium and holmium fractions were chromato-
graphically separated from the targei., In the conversion
spectrum all conversion lines of Ho O that had beern
obtained in reference 8 were also confirmed here and many
new ones discovered. It is shown that the transitions 1o
the upper levels are permitted ones. The small number of
positrons (one positron) per decay is explained by the fact
that at the low decay-energy the K-capture is demirating.
Wheg the decay to two upper levels 1s considered permitvted
K/ﬂ can be determined according to the tables by Zweifel
(ref. 10). The values 5400 end 400 thus obtained ars very
high, congsequently a considerable part of all conversiong

Card 2/3 of Ho160 must take place by wey of K-capture, In ths
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60 60 €0

1
The Decay of Tb1 and H1 and the Level Scheme of Dy’ 48-22-2-2".:
second short chapter the deternmination of the nulti-

plicity of transitiong is shown and itg results are iven
in the form of a table. - In the third chapter the scheme

1
of the Dy160-levels ig treated. A level gcheme of Dy'Go

was hero compiled with the use of all experimental data,
theoretical considerations and the analogy with the
neighboring nuclei., Thisg scheme in the best manner
corresponds to all data, All arguments confirming this
scheme are given here and all facts contradicting this
scheme or facte which canmot be explained are enunerated.
There are 8 figures, 12 tables, and 19 referennes, 8 of
which are Soviet.

ASS0CTIATION: Fizicheskiy institut Leningradskogo gosuderstvenncg?
universiteta im, A. A, Zhdanova (Instituts for Physics
in the Leningrad State University imeni A. A. Zhdanov)

AVAILABLE: Library of Congress

Card 3/3 1, Tarbium-Dacay 2, Terbium isotopes (Radioactive)
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PD2RELEVCY 55

AUTHOAS: Dzhelepov, B, S., Precbrazhenskiy, B. K., 48-22-2-3/"7
Rogachev, I. M., Tishkin, P. A.

TITLE: The Conversion Electron Spectrum of the Dysprosium Fiaction
(spektr konversionnykh elektronov disproziyevcy fraktsii)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya. 195%.
Vol. 22, Nr 2, pp. 126-134 (USSR)

ABSTRACT s Conversion spectra of the neutron-saturated dysprosiun
isotopes were investigated here., The dyspresium fraction
was chemically and chromatographically separated from the
tantalum target bombarded with fast protons in the synchro-
cyclotron OMF|} The irradiation lasted several hours. the
separation of the rare earths took place 20-30 hours afier
the termination of the irradiation, The situatior was moTe
complicated than was to be assumed according to tha Siborg
1ables. In the conversion spectrum the autheors deternined
lines whose intensity decreassed with half lifes of: a)

7.5 == 11 hours, b) 38 hours and ¢} 4,7 days. Dus tc the
difficult situation explanations are here given according
to groups of half-lifes. The Dy-fraction was investigated

Card 1/ 4 in two ﬂnspectrometers with magnetic lenses (magnetic-lens
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The Conversion Electron Spectrum of the Dysproasium Frastion A2z -3/00

Card 2/ 4

spectrometer). 1.) In the spectrum of the dysprosiam-
-fraction 15 electron-lines whose intensity decreased witha
a half-life of 7,5 —— i1 hours were deternined in the range
of 3-%— 150 keV. All lines repeated themselves in 6 series
(performed with 2 sources). The value of the half.life of
7,5 hours was determined according o tro decrease dn
intensity of the lines with 7,4 keV. The electron iines
with 5,36 and 42 keV ere L-KM, K-LL, K-L, ani ¥ Auger-
~electrons, the lines with 13,5, 57.5, 64,0, 74-0 and 8,0
keV were identified as conversion electrons K, L and K of
the transitions with 65,5 and 82,5 keV in Td. The electron
lines with 48.0, 92,0, 98 and 142 keV apparently aTe K and
1 conversion elecirons which correspond o the trancitiorns
with 100 and 150 keV, whereas the line with 132 ke?V
apparently corresponds tc the K-electrons of the rranpsition
with 184 keV. All transitions given here were for the first
time observed by the authors. - 2.) Beside the line- with

a time of decrease in intenusity of about 10 hours [ wesak
electron lines with a time of decrease in intensi=y of
about 38 hours were determinad in the (-specirometar with
singie lens. For the time being it was not poagihiz tO
ascribe these lines to a certain isotope. - 2,) Aftay thoge
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The Conversion Electron Spectrum of the Dysprosium Fraction 48 222 307

lines (with 10 hours) weaker lines of the conversion
electrons, the intensity of which decreased with a half
life of (4,5 + 0,2) days became distinctly visidvie. K-

L- and M-electrons of the transitions with 63 and 87 ke¥
L- and M-electrons of the transition with 57 keV. K- ani
L-electrons of the transitions with 149, 163. *80 arnd 200
keV, K-electrons of the transitions with 60 and 262 kaV
were determined. Some of thege lines could not be identified.
- It is shown that the activity decreasing with a period
of 4,5 days can be ascribed to the terbium isotopes. It
seems that at least 4 terbium isotopes with a haif-life
period of ebecut 5 days exist:

' 23 (T = 5,1 days), pp 122 (P = 5,6 days), Tb

16
= 4,7 days) and TV >1 (T = 6.8 days). Sumgsrizing The
authors state that it is possible that Tb'7: ha: g haif .i:fs
{

157
I’ (T -

iy

of about 5 days, that it is accumulated frem Dy 2 (T =
= 8,2 hours) and that some conversion lines correspeniing
to the period of ~~ 5 days might belong to it. The decay-
~gcheme was discussed with L. K. Peker K. Ya. Gromo«
Card 3/4 helped with the organisation of the worke, A, Bagdan v and
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A. I. Yeshchuk, Student-Diplomants {which prepare for their
diplomas) helped with the work.

There are 5 figures, 3 tables, and 9 references, % of whi-h
are Soviet,

ASSOCIATION: Fizicheskiy institut Leningradskogo gosudarstvennoge
universiteta im. A. A, Zhdanova (Institute for Physics
in the Leningrad State University imeni A. A. Zhdacov)

AVAILABLE: Library of Congress

1, Dysproeium isotopes-Conversion spectra 2. Dysprosium
isotopes~Irradiation 3. Rare earth elemunte~Separation
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AUTHORS: Anton'yeva, N. M., Bashilov, 4. 4., 48--~22-~2-4/'7
Dzhelepov, B. S., Preobrazhenskiy, B. K.

————————— 152
TITLE: Spectra of the Conversion Electrons of Gd151 and Gd's“

i 151 . 153
(Spektry konversionnykh elektronov Gd i 63 -7}

PERIODICAL: Izvestiya Akademii Nauk S35R, Seriya Fizicheskaya, 1958,
Vol. 22, Nr 2, pp. 135-152 (USSR)

ABSTRACT: The conversion spectra of some gadolinium i Jtopes with
long periods were investigated here, They were obtained by
a long-term irradiation of the tantalum target in a scattered
proton-beam with an energy of 660 MeV, First the fractior
of rare earths was separated from tantalun according to
ordinary chemical methods and then the pure gadolinium
fraction which mainly contained neutron-unsaturated isotopes
was separated according to the chromatographic method. The
active material was collected on a thin aluminum foil. The
investigation of the spectrum of conversion electrons was
performed by means of the magnetic spectrometer - the ketron
of the University of Leningrad (ref. 2) which has a dissolving
Card 1/4 power of 0,5/%. The film at the counter slit permits electrons
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to pass with an energy o more than 7 keV, The measurements
of spectrum were made one month after the termination of the
target irradiation and were several times repeated in the
course of the following year. It became evident that the
slowly changing part of the conversion spectrun belonge to

Gd153 and Gd151. Moreover the lines belonging to ths
gadolinium isotopes with shorter periods, which the authors
hade become acquainted with in earlier investigations. wars
obser¥§g. At first the spectrum of the conversion electrona
of Gd is dealt with here, A survey of the data publisghed
on Gd1 is given. From the comparison of those i3 con-
cluded that the part of the conversion spectrum investigated
here belongs to Gd'53, It is shown that in the transitior
with 103,3 keV the ratio K:L = 6,4+0,3 indicates that this
transition predominantly belongs to the ¥ 1 - type (perhapa
with a small E2-admixture). In the transition with 97,4 keV
the magnitude of the ratio K:L = 6,9+0,5 indicates that
this transition either belongs to M 1 or E 1. In the 83.6
keV-transition the ratio K:La# shows that in this case E 2
posgsibly with an M 1 - admixture exists. In the 69,8 kavV-
Card 2/4 -transition the ratio K:iL = 6 + 1 shows that here most
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probably a mixture of M 1+ M2 exists, - Regarding the
decay-scheme some Precise determinations were made here apn
the intensities of “he transitions in the decay

Gd155'——? Eu153. It is shown that the intensity of tha
transition to the ground level amounts to <10%, 1g f€)> 7,5,
The 173 keV - level is excited by an instensity of &12i5,
1 g ft-4,7. The most intensively excited ovnes are the
103,3 keV - level with an intensity of~ 464, 12 £t.5.9 and
the 97,4 keV - level with ~s 3280, 1 £t-6,2. The firat level
of rotation of the fundamental band with 84 keV (the lowest
of all known Eulb -levels) is weakly excited, ita intenaity
amounts toa 6%, Its excitation is most probably connected
with the nuclear transmutations to Eu'S3, For an explanatron
of the obtained 1g ft - values it can be assumed that the
spin of Gal53 ig equal to 3/2. In the gpectrum =f the
conversion electrons with an activity of long periads ob-
tained here a great number of other lines resnained after
the deduction of the Gd153~11nes. The transitian wi+h 21.7
keV observed here is, according to the explanations given
Card 3/4 here, excited in the decay G451 —3»En'5Y, It is showr that
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this transition mogt probably represents a nixture of ¥ 1 4+
+ E 2, as the Ly-peak isg considerably higher than the
Lo-and Li-peaks and ag the sam8 time LyasL,. Further trans-
i t %he decay of

¢dls to Eu and by a Coulomd excitation of ths latter
mainly different nuclear levels ang transmutatiors are pro-~
duced. Then the decay-scheme of ¢a'37 is given, where tws
variants are shown, The second variant differs by ‘he fact
that here the 155 keV—traqsition to the ground stats of Eu!5!
takes place, Vv, I1'in, L. Kiochkova and L. K. Peker helpead
with the work. There are 7 figr~es, 10 tables, and 36
references, 7 of which are Soviet.

ASSOCIATION: Fizicheskiy institut Leningradskogo gosudarstvernogo
universiteta im, 4, A. Zhdanova (Institute for Physicg of
the Leningrad State University imeni A, 4, Zhdarov)

AVAILABIE ; Library of Congress

1. Gadolinium Electrons~Conversion spectra
2, Gadolinium 1sotopes-Irradiation
Card 4/4
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40-22-2-5/%7
Gromov, K. Ya., Dzhelepov, B. .., Dmitriyev, Ao Gey
Preobrazhenskiy, B. K.

)
on the Decay of ta 4%, pr'49 s ce'40

4140, pp140 140,

(0 raspade N —>» Ce
Izvestiya Akademii Nauk SSSR, Seriya Fizicheskays, 19968,

Vol. 22, Nr 2, pp. 153 -~ 157 (USSR)

At first a survey on the data hitherto published 1s given
and inconsistencies arg Boinbﬁbut. For this reasor the in-
vestigations of the Na'4Y + Prl40_radiation were repeated.
The neodymium fraction was here chromatographically separated
from a tantalum target irradiated with fast protons (E_=660 MeV).
It was found that after 120 hours the preparaticr.  ccntains
nothing but Nd 40, Th? Slectron radiation accempanying the
decay of Na140 ana pr 40 4ng investigated bty meane of a
magnetic (3-spectrometer of the "ketron"-type. the positron-
~gpectrum in the range of 0,4 ¢ 3 MeV and the electron--spect-
rum in the range of 12 + 150 keV werTe inveatigated. The
activity of the preparation was not high. On the tasis of the
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* On the Decay of NdMQ—) Pr14o———> 09140
results in the investigation of the Positron spe-strup the

Y Curie diagram was constructed. Above 750 keV the latter was
linear. The limit energy of the positron spectrun i3 equal

to 2470 keV. The Auger electron lines K-2L and X-LM were
discovered in the electron spectrum. The half width of thege
groups of lines was 9 angd 7 %. Other electron-lincs wore

not Sbserved. Under the same conditions as in the case of
Na"40 the Tu- and Lu-igotopes were investigated hare (Rafs
11, 12). In some of the isotopes Y -transitions with about
80 keV were determined, The K-conversion lines of thege
transitions have an energy of about 20 keV, The X-line
usually was widened bg 155 ~ 2 %. The e /p ~valve nere ob-
tain for Ng140  p.14 (error not above™zg %) can either

be used for the determination of the emission of the K-series
of Auger-electrons or for the determination of +he f'/KZ -
values. There are 4 figures, 1 table, and 12 refarences,

2 of which are Soviet,

ASSOCIATIONs Radiyevyy institut im. V. G. Khlopina Akademii nank SSSR
(Radium Institute imeni Y. G. Khlopin AS USSR)

AVAILABLE: Library of Congress
Card 2/2
1, Neodymium-DecayuDetermination 2, Praseodymium~ﬁe:ayw
Determination 3. Cerium—Decay»Determinat10;
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liovosil'tgeva, . D., Chervinskeya, L. G.
: . . . . 1
TITLE: The Conversion Spectrws of Lal40 (Honversicanyy opeiitr La 40y

PERIODICAL: Izvestiye Akademii ilauk §538R, Seriya Fizicheslioyra, 1398,
Vol, 22, lir 2, pp. 179-140 (U3SR)

. . . 1 . e -
ABSTRACT: The authors succeeded in separeting La'40 with a Ligh ospeci-

fic activity fron Ba14° (7= 12,8 deys). Prikhcdtseva and
Khol'nov (Ref 23) performed new mepsurements on the - -spec=

1 ) )
trum of La 4o under perfected conditions, which iz detailed
in this paper. The first chapter: Experimental ccnditions
deals with the description of the investi ation of the ceon-

vergion electron spectrum of Lamo, using e marnctic speciro-
rneter with perfected focusation (ketron). The divergence
angle of theelectron beem in the spectrometer was sclected

in such a wey, that it corresponded tc¢ the ground conversion

lines of La14°with regspect to width. An usual Geiger-liucller
Card 1/4 counter was used for the registration of the electrong: In
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The Conversion Spectrum of La 4° 48-22-2-2/17

Card 2/4

the chapter: The results of investi~ztion: It is stated, tlat
the authors gucceceded in deteruining 28 conversion lines cor-
responding to the 16 nuclear transitions. ‘uite as well all
lines, which were discovered earlicr by Cork et al. cculd be
determiged, and besides alsc the weak K and L lineg correspon-
ding tos? = T30 keV, In the chapter: The deterninaticon of the

multipoler order of nuclear tr-nsitions into Ce149ifThe retio
K/L: the authors uscd the values from tables ty L.a. 51iv

and I.AM. 3and (Ref 19) for the coefficients of internal cob-
version and values by Pouz for the coefficient of internal
conversion on the Ly-shell, interrolated according to G.F.Dra-
nitsyna (Ref 2¢). In this way the theoretical valucs for

K/L at 2 = 58 were obtaincd with respect to the firct § multi-
poles. A corresponding table is given here. In the chapter
dealing with the auantitycLK it is stated that +the authors

ere familiar with the data on the reletive intengities in th
spectra of the conversion electrons ag well as of the --radia-
tion (Ref 23). Thus arises the possiblility to determihe the
conversion coefficients, if it were possible to coubine the
scales of two spectra. This could be attaines if oniy the
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nultipolar order of one transition were known. In the chapter:
¢-f correlations it is stated, that although the authors did
not investignte the correlation between the »-rays of Ce 4o,
the last obtained experience, however, woulcf enable then to
set up the quantum characteristics. The correlation by 3ishop
and Jorba (Ref 21), Robinson and Madansky (Ref 12), Bolotin
(Ref 14) and Coleman (Ref 5) are referred to. In the chapter:

1
The quantum characteristics of the excited states of Ce do

the following excited states of Celdo are treated:1) (E,=
= 1597 keV) of type 2*. 2) (E,= 2083 keV). Here only one
transition to the first level (hv = 486,6 keV) is known.
The transition from the third state (E,= 2412 keV) to the
first and second level of Ce'4° (4, = 8;‘[5,3 and 328,6 keV)
could be observed, but no transition to the ground level
could be found. 4) The fourth state (E,= 2520 keV) "appa-
rently'" discharges to all lower levels:0, 1597, 2083 and
2412 keV, producing p-radiation with a quantun energy of
2520, 923, 436 and 108 keV. Subsequently a more exact analy-
sis of the mentioned states is given, data on which are
compiles into a table.
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There are 6 figures, 4 talbes, and 23 references, 6 of which
are OSoviet.

Fizichegkiy institut Leningradskogo gos. unive_rsiteta ic.
A.A. Zhdanova (Physics Institute,Leningrad State University
imeni A.A. Zhdanov)

Library of Congress

1. Lanthanum-Conversion spectra
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AUTHORS: JDzhelepov, B..5., Kraft, O, Ye., 48-22-2-14/7
. Preobrazhenskiy, B. K., Yushkevich, C. F.

+ TITLE: Positron Spectra of the Dysprosium Fraction (spektry pozitro-
nov disproziyevoy fraktsii)

PERIODICAL: Izvestiya Akadenii Nauk SSSR,Seriya Fizicheskaya, 1958
Vol. 22, Nr 2, pp. 208-210 (USSR)

ABSTRACT: The mentioned dysprosium fraction was here obtained by se-
paration from the tantalum target, which was irradiated by
protons with an energy of 66o MeV. In this connection it is
stated, that no data can be found in publications on the
dysprosium isotope with a half life of 2¢ hours. Dy157 was
ascribed to the eighth period (reference 2). From reference )
it can be seen, that another Dy155 exists with a half life of
10 hours. In order to determine which isotopes are contained
in the here obtained preparation. its conversion gpectirun was
investigated, which resulted in the determination of 11 peaks
of conversion electrons. 6 of these possessed the same half
life of 11 + 2 hours. The energy of the electrons amounted to
180 + 10, 270 + 15, 320 + 20, 400 % 25, 465 + %o and 6io x 30

Card 1/3 keV. It was assumed, that these are K-electrons, possessing
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Card 2/3

the transition energies 230, 320, 370, 450, 515, and 660 keV,
Such transitiona "apparently" correapond to Dy155 ar Dy157

The ratio of the number of pesitrons and of the number of
conversion electron transitions with hy = 515 keV was establi-
shed to be 37,5. A half life of 4,7 days and energies of 98,
112, 132 and 162 keV here corresponded to the four groups of
convergion eleotrons. A comparison with the conversion
apectrum of the dysprosium fraction as given in refercnce 3
permits to assume, that in this case it is concerned with the
lines k-148, K-162, K-182 and K-210, which occur in the decay
of Tb155 (the first three of them), which also pertains to the
decay of Dy155 and Dy157. Concerning the 20 hours decay period
which was found in this investigation in the dysprosium fract-
ion, it is stated here, that its origin remained unclear. Con-
cerning this it is remarked, that in the measurezents of the
terbium fraction on a ketron (reference 4) positrons from a
decay with a half 1life of 18 hours and a limit energy of
~2800 keV were observed, which is near to the fcund helf li-
fe of ~20 hours. For this reason it is assumed, that the re-
spective positron spectrum refers to the isotope Tb with a half
life of 18 hours. There are 4 fipures mnd 4 references,

% of which are Soviet,
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AVAILABLE: Library of Congress
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Application Proton irradiation-
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AUTHORS: Gustova, L. V., Dzhelepov, B. S., Yermolov, P, F., Chubinskiy,
c. v, -

‘ . 24 ) . 24

TITLE: Hard 'ruﬁadiatlon Fron Na (Zhestkoye )'mlzluchenlye Na“™)

PERIODICAL: Izvestiya Akademii Nauk SSS5R, Seriya Fizicheskaya, 1958,
Vol. 22, Nr 2, pp. 211 -~ 215 (USSR)

ABSTRACT: As an introduction it is referred to already known investiza-
tion regalts (Refs 1 - 15). In this paper the y-radiatior
from lNa in the range of enaergles above 3 MeV with the appli-
cation of a ‘p~hodoscope was investigpted. Methods of neasure-
nent and experimental equipment were used according to data
from references 16 and 17. The basic results from Soviet re-
search data from the years 1955 and 1956. In the chapter:

The description of experiments it is stated that here a series
of experiments was conducted with various sources and with
varying magnetic fields. The preparations NaCl and Na200

served as sources, being irradiated with slow neutron§. ahe
experiﬂents were divided into two groups. 1) The Y'-radiation
of Na vas subjected to a thorough investigation with re-

Card 1/3 spect to itas energetical composition at from 3 » 5,6 MeV. The
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24 48-22-2-15/17
Hard ""-Radiation From Na

magnetic field was selected in such a way, that the intensity
line at hy = 2,75 MeV could not be recorded by the apparatus.
The measurements were conducted at H = 1360, 1500 and 1675
with a cylindrical counter and at H = 1520 Oe with a rect-
angular counter. The results from the first groups a) The
line Bv = 3,85 + 0,04 MeV was established in the 7 ~-spectrum
of Na“4, b) The upper linit of the relative intensities of
the 7 -transitions are compiled in the given table. In the
chapter: Evaluation of results: the special characteristics
of the [i-decay are given, which, in an indirect way sub-
stantiates the hggothesis by J. Newton on the Bossibility of
a f-decay of Na°% on the level 5,22 MeV of Mg®4 with a sub-
sequent emission ofpquanta (hv = 3,85 MeV). The final con-
clusions lead to the assumption that the intensity of the
goft f.spectrum with a limit energy of ~ 300 keV is the
same as the intensity of the 'r-transition, that is to say,

4.10“2 % becsuse the other T -wansitions fron the level

5522 MeV cannot be observed here. Therefore the value

lg £t = 6,9 was assumed for the goft ftransition. This re-

sutl is given here to represent a permitted ,’!.-~transition,

which is somewhat slowed down by a K-prohibition. The pro-
Card 2/3 bable value for K = 2 (Ref 21) at the level 5,22 HeV of

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

H Jim ;
ard ) Radiation Fron Nn24 42-22-2-15/17

24

) R

wgre tg;gs.t?;sItEG prgbable values of the spins 3, 4 ana 5
7122 must pagg thr4 31 2 the )y ransition fron the level
however, 1 .rayg (houbh the level 4,12 itey (47). Because

here that ' - g . ; = 1,10 HeV) are uniiown , it was uSS&med
Newton. There are & ?i tregrdance with he vonsiderations by
which are Soviet, J tigures, 1 table, and 21 references, 5 of

AVAILABLE: Library of Congress

1., Sodium-Gamma radiation
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Gromov, K. Ya., Dzhelepov, B, 8., Freosrazhensitiy; B. K.
PEAE_EPOV, F» De;

69 69)

Conversion Xlectrony From Yb1 (Konverzicnnyye elektrony b’
Izvestiys Akademii nsuk S83R, Seriya fizicheskays, 19538,
Vol.. 22, Nr 7. pp. 775-784 (USSR)

.o . 169
In this paper the gpectrum o: the conversion electrona of Yb
obtained in « "thorough" (glubok) fission resction from tan-
talum (Ref 5) was investigated. - On the basis of a comparison
of the experimental data for the factiors of internal conver-
gion with theoretical values the following is stated:

1) The a,-value for the 130,5 keV transitiorn well agrees with
the theoretical value for the transition ¢f an E2 tyre.

2) The o,-value obtained exrerimentally permits to maintain

that the 118,22 keV itrannition 1y & vure EX transition.

3) A comparison of the exrerimental cnd the theoretical value

of a. shows tkat the 63,1 keV transition 15 a pure =1 transi-
tion,

4) The experimental values of « and ¢, of the 23,6 xeV tranai-
tion coincide best with the thedretical vailuees for a transi-
tion of A, type.
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5) The experimental values of the conversion factors in the
109,78 keV tranciticn show an extremely gcod agrearment with
the theoretical values for a transiticn of the X! tyre, The
admixture of E2 apparently does not excead 10 ¢
6) No decision can be made betwesn the M snd 52 tyre in the
P77 and 198 keV transitions with respect to the intensity
of the lines of internal conversicn at the K- and L-ashelle.
Presumably it can be muintainad trat trne mimixture of 22 in
these trangitions is not beiow 0 ¥, The leadins argument
subgtantiating this asgertion is the shape of the gummary
conversion lines at the L-sheil (& conversicn at the LIII
sub-shell exists).
7) The value obtained exverimentally for the factor of internal
conversion at the K-shell fer the 261,00 keV transition per-
mits to establish the multivole order of the sume - Et,
8) The assumpticn made by the author of the existence of the
y-transition at 309,2 keV could not be substarntiated by
y-rays. Hence the intensity of y-rays of 307.7 keV given 1in
a paver by Du Mond (Dyumond) cen be considered tc represent
the summary intensity of the y-rays with an ernergy of 307.7

Card 2,3 and 309,2 keV.
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Canvarsion Zlectrong Prom Yb1b9 SUV/a8=p0-1.0 0k
/ - “ 4
j) Tﬁf tctql intup?itin: o' the ecorrecnonding y-transitions
areogiven in a SFplﬁ. - Yhe dute obtained for the conversion
slactronas of (pitd substantiate the decay venemo given 1in
referenses 7 oond 4. Aa oan attachment the tosting of the
culibratinng o the apparatua for the neasurement of the
anergy iz descrivesd, There are 7 figures, 3 tubles, und 9
reterances, 5 of which are doviet. —
ASUOCTATION ladivevyy institut imeni V. G. %hlovira skademii nauk GSSR
{Radium Tnstitute imeni V. G. Knlopin A4S I33R) S

Card j'z/‘j
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LUTEORG . Dzhelevov, B, ., rraobrazhenskiy, B. ¥., Sergiyanko, V. i
it S
N R : n - 197 155
TITLE: Converaion #lcetron Coincidence in the Becny ol 1D —> G4

(Sovpundeniyn konversiennykh eiektronov »ri rasrade

m™'95 —> 5a'%%)

S5 (ODICAL: Izvestiyn akadomii nank S0SR, Seriya Uisicieskays, 1954,
Vol, 22, Nr 7, vpe. 791-794 (Us5R)

-

ABSTRACT : Tb15) wn8 obtained by the irradiaticn of = tantniunm target
with prutona of an energy of 660 MeV. The irradistion lasted
for several hours. The chromatographic separation was car-
ried out 20-30 hours after irradiation. The coincidence was
investigated with the megnetic double-lens B-gpectrometer

of the 3tate University Leningrad (Aef 1\ The investigation

wag performed as follows: One half of the sy sectrometer re-
corded the K- and L-electrons from a certaln y-transition,
whereas the olher halt recorded the K- and L-lines of the
other transition. The experimental results comriled in a
table show the following: 1) A coincidence of the L-63 and

Card 1/3 K-262 electrons. The line, which, pending final decision
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Conversion Electron Coincidence in the Decay of Tb15*—€> cd

Card 2/5

wss denoted us L-63 consists of L-60,00, K-161 and K-105,32.
It is possible, howsver, that also L-57 and 1-63, which are
generated in transitions, are contained in it. The total
number of cancidences of (L-63) {K-262) smountad to 123
pulses per hour. 22 of those were random pulses and 101

were true ones. The existence of coincidences of L-63 and
K-262 electrons is beyond doubt, The authors azre of the
opinion that these coincidences are essentinlly connected
with the cascade of the y-transitions with hy -560 znd262 keV
in the nucleus of Gd'29. 2) Coincidenres of L-43 nrnd

K~(160 + 161 + 163) electrons. The existence of these coinci-
dences cannot be doubted. The following comtinaticons conld
take part in coincidences of this type: (L-60,0)(X-160 4},
(L-60,00)(K-161,5); (K-101)(K-161,5) (¥-105,32)(:-151,5)

and (K~105,72)(¥-160,4). The existence of thes2 cascedes is
also substantiated by the complicated chargcter of the sypectrum
of the coincidence of K-electrons origin.ting from the

(160 + 161 + 163)-trzngitions und from the electrons ol the
rcepective line. 3) Joincidence of the K-149~ and K-(160+161-

+163)-electrons. The trensitions with an energy of hy = 148,868
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S0V/48-22-7-6/26
Coincidence of Conversion tlectrons_in the Deﬁgy of Lull3, Precige De-
termination of the Decay-3cheme Lu”5-~--)-Yb1

level of 351,2 keV is not in the rotation band of the ground
state and apparently is a one-particle level.(In this

range the vibration levelg are higher). In the third chagter
the quantal characteristics of the #Xxcited states of yp!7J
are investigated. The type of the thirq lovel ot ® = 351,2 keV
wag atill open to question. Evidence jg furnished showing
that it must be of g 1/2 -type. Even 1if deviations from
theory of three orders of mugnitude are assumed to exist,
the uniqueness of the conclusions is not diminished,

In chapter 4 the relative probabilities of the transitions
in the decay of Lu are precised,

The 5%h gection deals with nn investigation of the relative
intensity of capture at the different levels of yp! 3, It

is shown that_ the quantal characteristics of the ground
Bt?yg of Lu'’? coincide with that of the excited state of

Yb at an energy of 351,2 keV. The transition between thesge
two levels must be a vermitted one, Fronm varity considera*%gns
Card 3/5 it appears that the transitions to ull lover levels of yp'l2
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Coincidence of Conversion Electro?7ain the ??gny of Lu
terminatimof the Decay-Scheme Lu
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;igv/4a-22-7-6/26
Y13, precise De-

—> Yb

are forbidden. Among these, the transition to the 7/2° ievel

is the most probable one,

The qunntit?%ive unaly?}s of, the e - e~ coincidences in the
decay of Lu —> Y113 {5 the subject of the 6'hgection.Based
upon - a comparison of the experimental and the comouted co.-
incidence rate the following is stated: 1) The experimental
coincidence rate differs from the computed one by a fuctor

of 7 - 9, if the K~78,7 line comes in in the measurements.
This is probably due to the fact that the K-78,7 line, being
the weakest one in the spectrum of conversion electrons,

is not recorded by the coincidence counter. 2) For coincidences
not connected with the K-78,7 line the experinental and the
theoretical values agree within a limit of + 25 % with each
other. The second-year students of the State Universityflenin-
grad, V. Bunakov and A. Myakusheva assisted in the coincidence
measurements,

A. N. lurin, G. M. Gorodinskiy and V. M. Pokrovskiy communi-
cated the results of the investigation of the y-spectrum of
Lu'73 to the authors previous to the publication of their
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AUTHORS ¢ Grigor'yev, Te. P., Dzhelepov, B. 5., Zolotavin, Ls Ve
»-,___’__—‘__—______,___——’—/'
1 4
TITLE: Relative Intensities of y-Transitions of HoGo

z
(Otnositeltnyye intensivnosti y-perekhodov Ho1°°)

FTRIODICAL: Tzvestiya akademii nauk SSSR, Seriya fizicheskaya, 1058,
Vol., 22, Nr 7, pp. 821-825 (USSR)

ABSTRACT ¢ Reference is made to previous papers (Refs 1, 2). A knowledge
of the accurate thickness of the bismuth target permitted

to determine the ratio between the intenaities of the lines

hy = 196 keV and of harder lines. In these measurements one
and the same source was used. The energies and the intensities
of the 6 strongest y-transitions were determined. On the basis
of the relative intensitics of the y-radiation and the re- ..
sults from the examination of the conversion spectrum of Ho -
it is possible to determine the factors of transition-conver-
sion and their multipole order. This can be done if & is
taken into congideration that the 196 ke¥ transition take?ao
p¥ace begween the levels of the first rotation-band of Dy

4

Card 1/5 and 2 . It is assumed that the conversion factor of this
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helative Intensities of y-Transitions of Ho1

Card 2/3

6o 50V/45-22-7-12/26
transition is equal to the theoretical one for the olectric
quadrupole radiation. In this manner the conversion factors
for the other transitions are obtained. The regults complete-
ly substantiate the ussgmption cade by the authors concerning
the level schemo of Dy'0? from reference 7., “he positive
parity of the 1695 keV level is now proved and & spin-vsaiue
of 4 is very probable, The 729 keV transiticn in this case

is W2, whereas the 646~ and 538 keV transitions are a mixture
of E2 and M1 or of E2 . The hard component of the doublet
963--966 keV is a pure E2 transition. Hence the multipole order
of the 963 keV transition is Mt or E2 + 1. The 873- and

879 keV transitions most probably have e multizole order of
E2 + M1. According to measnrements of the upectrum of the
photoelectrons the correctness of the computed intensities

of the transitions of 538, 646, 873 + 879 and 963 keV is
proved. Fluctustions within the limits of 3040 ¢ were found
in the intensity of the 73okeV tramsttion., The staff of the
0IYal and of the Radium Institute assisted in the irradiaticn
of the tantalum target and in the preparation of nure erbium-
and holmium-preparations. There are 2 figures, 2 tatles, and
4 references, 4 of which are Soviet.
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AUTIIORS: Grigor 'yev, Ye. P,

Dzhelepov, B. S.,

SOV ,/48-22~7-15/26

Zolotavin, 4. V.,

¥ighin, V. Ya., Prikhodtseva, Ve Py

Snchukin, G. Ye.

Khol'nov, Yu. V..

nauk SSSR, Seriya fizicheskaya, 1958,

authors obtained a radicchemically pure
(~4 mCu) with a good specific activity.

First the production of the preparation
was produced by a hombardment of ger-

an erergy of 10,8 NsV. The recuvlts

is of an 2 -type.
ynectra had been cubtracted the

the uofa comnonenta of both spectra nreved

the trancitions of 596 and

PITLE Radiation From As'? (Izlucheniye as'?)
PRRTODICAL: Izvestiya Akademil
Vol. 22, Nr T, ppe 831-838 (USSR)
ABSTRACT: In December 1957 t93
preparation of As
The characteristic features of this decay were examined end
precisely determined.
ia describved. This As
manium with deuterons wit
of the investigation of 8 - and f =gpectra are exposed. It
ig proved that the ground state of As '
After the "bypass" - (e
Curie diagrams for
to be rectilinear. In the back-ground of the B -gpectrunm the
¥- and (L41) convervsion-lines of
Card 1/4 635 keV ure clearly marked. The
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Radiation From As'® S0V/48-22-7-15/26
+
a transition of the type 2t —— 0", Tity the hy = 556 keV
transitior, which i- connected with the positron branch, con-

ditiong are more complicated, as the proporiion of the K-cap
ture must be known in order to te able to determine a.. Two
methods ef the debtermination of a. are given. The spedtrum
of the y-radiation of {s/“ was inVestigated by means of ihe
recoil electrons. Tho relative intensity of three y-lines
was 1n\cuf1v3ted with &n equipment of a better rescluiicn:
The onnihisftion line, at hY = 586- aznd the 635 keV line.
With the noip of an equipment of a lower resolution, but
of a luninous intensity amplified by the hundredfox:; L e
attempted to find harder y-lines in the radiagjor £ ighh
The decay enersy in the transmutation from As'? i
gives rise tc the assumption that the levels of Ge!? are «x-
cited up to those of 2500 keV. Actually in the speciral runge
cf 1200 keV a pronounced superelevation of the counting rutz
szbove the quiet background connected with the softer lines
was obcerve:i. The intensity of this line is smaller by a
factor of 220 than that of the annihilation linet It is choun
that in Ge the second level of excitation proovably aas an
energy of 1200 keV. If this is true, it should be exractu
Card 2/4 that n transition from the second level to the fiv-% one
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about 600 keV exists and that this level forms a doublet with
the 596 keV line. The reamificatiors in the decay scheme of

As are investigated. In the lasgt chapter some remarks con-
cerning the individual levels are given. As regardg the con-
version of the transition at AE = 536,3 keV of Ge!¥ it is
shown that in this transition the ratio is W& = ? 6+ 2,1,

In the inveatigation of the ratio K/B" in the AsTd decay

to fhe level at 596,3 keV of Ge!4 it is shown that the ratio
K/8" for this transition is normal. The level at 1200 keV

of GeT4 ig Probably a second vibration level 7ith the char-
acteristic 2°, The secong excited 1eve1 of Se is probably
near 1300 keV and is of the type 2.

B. H. Isayev, I. P. Selinov, Ye. Ye. Baroni, Ye. N. Khoprov and
their team sollaborated in the work. There are 5 figures,

5 tvables, and 15 references, 8 of which are Soviet,

Card 3/4
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50Y/48-22-7-17/26
AUTHORS: . Dzhelepov, B. S.,. Zhukovekiy, N. ., Uchevatkin, 1. F.,
Shestopalova, S.- A.

TITLE: New Data on the Relative Intensities of the y-Lines of Ra
in Equilibrium With Its Decay Products (Movyye dannyye ob
otnositel'nykh intensivnostyakh y-liniy Ra, nakhodyashclgosya
v ravnovesii s produktami raspada)

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958,
Vol. 22, Nr 7, pp. 841-847 (USSR)

ABSTRACT: In order to examine and precise the data from reference 1
on the relative intensities in the spectrum of the y-radia-
tion of radium C this spectrum was again investigated in the
"elotron" of the Radium Institute (Ref 2). 2 grans of radium
in the compound RaBr, served as a source of y-radiation.
The shape of the soufce was identical with that one usad
‘ in reference 1. The results are as follows: 1) Range from
! ~150 to 630 keV: This section of the spectrum up to the line
i at 609 keV was investigated for the first time by means of
the recoil electrons. Apart from the well known lines of
Card 1/4 radium B at 241,9, 295,2 and 352,0 keV & pronounced excess
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, SOV/48-22-7-17/26
Hew Data on the Relative Intensities of the y-Lines of Ra in Equilibrium
With Its Decay Froducts

of recoil electrona was observed near the line at 295,5 keV,
The decomposition showed that the excess maximum is located
at 285 keV. Between the intensive lines at 352 and 609 keV
a8 number of less intensive y-lines is found. It seems o3 if
some of them correspond with not identified lines from ref-
erence 3,that is to say with Nr €8, 70, 77, 78 and 79. If
these lines are considered to be K-conversion electrons of
radium C, energy values of 586,8, 388,9, 466,7, 471,2 and
484,6 keV are obtained.
2) Range from 630 to 1810 keV: The line at 666 - 7 keV is
clearly visible, the lines at 703,2 and 721 + 7 keV appear.
The line at 652,4 keV was not found. Apart from the line at
768,7 “%eV three lines exist in the high energy range: 767,1,
B806,% and 83748 keV. The following new y-lines were found:
885 + 10, 260 + 5 and 1050 + 10 keV. The line at 1541 = 5 keV
wa: clearly wmr:led. A noticeable broadening of the line at
1764,4 keV and the existence of the lines at 1783,8 and
1790,7 keV (Ref 1) was not ascertained.

Caxd 2/4 3) Range from 1780 to 2530 keV: Apart from the known
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80V/48-22-7-17/26
New Data on the Relative Intensities of the Y~Lines of Ra in Equilibrium
With Its Decay Products

1848,5 kaV-line an electron excess ®ith ¢ maximum near
1860 keV wag discovered. This excess cuen be explained by
the prercnce of the 1862,3 keV line (Ref 1). The existence
of the 1J00 keV line (Ref 1) was proved. in excess of recoil
electrons exists in the range of 2016,7 and 2090 keV. Their
intensity i: smgller by about a factor of 3 than that given
in r¢ference 1.
For the purpoge of determining the relative intensitieg the
arca ol each component, reduced to equal Hp intervsls,
was measured. Then corrections were added. The correctiong
took into account the efficiency of the counters for elec-
trons of different energies, the self-absorption in the
sourcz, the wall absorption, and the spectral gensitivity
of the zoparatuse It ves assumed that the intensity of the
lines isg il'oportional to thegse areas. The results show a good
agreement. The intensity of the individual strorg lines
agree within limits of 7 - 10 %. The Graduate students
) F. A. Predovskiy (LPI) and ¥ . 4. Voinova (LGU) assisteq in
C.rd 3/4 the measurements. There are 4 figurey, 1 table, and 6 ref-

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910092-3

SOV/48-22-7-17/26
few Dota on the Relative Intensities of the y-Lines of RBa in Equilibrium
“"ith Its Decay Products

erences, 2 of which are Soviet,

ASSOCTATION: Vaesoyuznyy nauchno-issledovitel fskiy institut metrologii
im. D. 1. Mendeleyeva
(All Union Scientific Research Institute of Metrology imeni
2. I. Mendeleyev)
Radiyevyy institut im. V. G. Khlopina Akademii nauk SSSR
(Radium Institute imeni V. G. Khlopin,AS USSR)
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AB3TRACT: The radioactive Gd149 isotope was ~iscovered bv Hoff,
nagmussen anc Thomsem.in 1957 (Ref 3), who observ.d the nu-
. 147 149 L 149
clear reactions of Sm’ (4,2n)Gd and Bu ’ (p, 3n)Gd "7,
in later years it was found (Ref 4) that cd' 49 is transformed
into Fu'4Y by electron capture (>99%) with a half life of

ot 1 days and into sm' (”'10-55) by alpha-particle emission
with an energy of 3 MeV. The spectra of conversion of elec-
trons and those of *-rays had previously not been invesati-
gated. The basic experimental data were supplied by the au-
thors at the 7*AAll-Union Conferance of Nuclear Snectrouscopy

Cavd 1/4 in January 1957. The present paper containg data concarniag
- ]
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Gi119, which were published in 1957 (infs 6-9), as well as
results of investigations carried <ut by the authors. The
transition processes attributed by tae authors to s

Gd’49 are given in table 1. Conversion lines X-149,8 an!
L-149,8 are to be seen 1n figure 1 cnlyThe lines between the
intervals 220-360 and 400-550 keV are also shown in figures
3 and 4. They concern & later moment at wshich the short-

7
lived Gd14' isctope (Tq&= 35 hours) had already decayed. Long-

lived Gd151 and Gd153 isotopes in these intervals rasult in
lines K-243, K-306, K-350 etc., which show low intensity in
the case of short irradiation anl can not be distinguished at
such a scale as in figure 3. The values K:L mentioned in table
1 are, according to available dato , the arithmetical mean of
about 10 series of measurements. "irin et al, (Refs 6 and 7)
astate that by mecnns of the scintillstion counter they obfer;%{

4
»

1
y-rays of Gd 49 with the Iollowiag cazrgies: Zgp = 150, i;}(
3147 and 520 kev. Recently. the paper by Rasmussen and hi
Jard 2,0 collaborators haa been published (Ref 8) by which the ,%

e Al
7

yd
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' Q
[RE 50V/19-00-8-1/7

radiation of Gd149 was investigated. For reasons cf conpa-
rison data are given of that paper for powerful conversion
lines in table 1. The two results agree well (up to 149,98
koV). In sddition, some faint lines ware attributed to the

1: .
Gd 9 isotope in the paper mentioned. The identificetion of
these lines, however, is not quite reliable. The data ob-

. tained from the spectrum of the conversion electrons of

1
Gad 43 permit some conclusions concerning the tvpes (nulti-

14-
pole order) of the nuclear transition in :u 47 ¥or this
reason the results of measurements (table 2) are compared

- with the computed ones. The scheme of the decay cof

1

Gd 49.—) Eu149 suggested here is shown by figure 5. The ener-
gy of decay is computed by Levi on the basis of the empirical
formula for atomic masses, Seeé reference 11. In view of the

149 o, 149
fgct that the nuclei m»cdq5 and GBJuHG nnve less than 88

neutrons, it must be concluded that they belong to the
cat ‘gory of the spherical ones as described by ¥ayer's model.
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The authora thank the head of the’ laboratory for nuclear prob-
lems OIYaI V.P. Dzhelepov and the staff of the synchrocyclotron
and they also express their gratitude to A.N. Murin, G.M. Goro-
dinskiy, V.N. Pokrovskly, V.A. Sergiyenko, L.A. Sliv and I.M.
Band.

There are 5 figures, 2 tables, and 11 references, 7 of which are
Soviet.
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Conversion Electron Spectra of Gd147 and Eu147 (Spektry

konversionnykh elektronov Gd'47 1 Eu'47)

Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1998,
Vol. 22, Nr 8. pp. 906 - 918 (USSR)

This is a study of the spectra of the conversion electrons

of Gd147 and of its decay product Eu147 under the sane
experamental conditions as in the study of cda149 (Ref 1).
The basic experimental results were communicated at the

7 D 411 Union Conference of Nuclear Spectroscopy in January
1957 (Ref 2). First the summary spectrum of the gadolinium
fraction was investigated, this spectrum is conprising lines
from several isotopes. It can be corncluded, that the Gd
isotope with a half-life of T1/ = 35 + 1 hours transmutates
into a radioactive Eu isotope. %his by means of an electron
capture with a half life of T = 25 + 1 days again trans-
mutates into Sm entrailing nuc{ear transitions with energies
of 120 and 200 keV. Control experiments were concucted
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with europium separated chromatographically from gadoliniunm.
According to informations available in publications (Ref 3)
the activity of europium with o half life of 24 days which is
accompanied by a y-radiation with 120 and 200 keV originates
from the isotope Eu'47, Hence the Gd isotope dec-.ying with

a half.-life of 39 + 1 hours is considered to te ¢d147, The
overall spectrum of the convercion electrons of the gadolinium
fraction in the energy range below 500 keV is presented

in the previous paper (Ref 1, Fig 1). In this paper a section
of the spsctrum below 400 keV is presented with the ex-
clusion of the other isotopes of Gd and Eu (Fig 3). The
section of the spectrum betweenn 400 keV and ~ 1,5 MeV is
given in figure 4. The evidence collected and some supplemen-
tary data permit to draw conclusions concerning the multipole
order of the transitions to the ground state in Eu'47. Ex-
perimental values of K/L,a and of other quantities are
compared with theoretical values in table 2. Energy relntions
between the transitions and a rough estimation of their
intensities suggest a decay scheme as given in figure 5. The
total picture of the Eul4T conversion electron spectrum is
given in figure 7. The decay schene Eu'4? — sn'47 was
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47 47

and Eu’ S0V /46-22-8-2/20
recently subjected to a closer investigation (Ref 9), by
wnich this scheme was supplemented by the tronsitions 76,5,
600, 676 and 800 keV {Fig 8). The decay energy was computed
on -he basis of the cupiric formula for atomic masses by

Levy (Ref 8). The intenaity data on nuclear transitions permit
to compute approximately_the rel.tive probabilities of
electron capture in Euld? leading to differcnt levels of
Sm147, In order to determine the ?robability of thz capture
leading to the normal state of Snm 47 it would be necessary

to know the totsl number of Auger (Azhe) electrons. As the
authors, however, had no preparations of pure Eu 47 at their
disposal, the values used in the computation of the relative
probabilities of the decay of Euld7 to different levels were
taken from reference 9. The authors express their gratitude
to the Director of the Laboratory of Nuclear Problems OIYal
V.P.Dzhelepov and to the synchrocyclotron staff as well as to
A.N.Murin, G.M.Gorodinskiy, V.N.Pokrovskiy, Y.A.Sergiyenko
and L.A.S1iv and I.M.Band. There are 8 figures, 4 tables,

and 12 references, 9 of which are Soviet.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

Conversion Electron of Gd147 and Eu147 SOV/48-22—8-2/20
ASSOCIATION: HNauchno-issledovatel'skiy fizicheskiy institut Leningradskogo
gos.universiteta im.A.A.Zhdanova (Scientific Research Institute

of ihysics at the Leningrad State University imeni A.A.Zhdanov)

Card 4/4

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"




"APPROVED FOR RELEASE: 03/13/2001

CIA-RDP86-00513R000411910002-3

AUTHORS:

Grigor'yev, Ye. P., Dzhelepov, B. S.,

50v/48-22-8-4/20

Zolotavin, A. V., Mishin. V. Ya.

TITLE:
elektronov As

PERIODICAL: Izvestiya Akademii

Yol. 22, Nr 8, pp.

ABSTRACT:

was obtained by a bombardment

£ 0.4% (Ref 5).
of natural germanium with

Conversion El$%tron Spectrum of as’? (Spektr konversionnykh

nauk SSSR, Seriya fizicheskaya, 1958,
927 - 930 (USSR)

The basic features of the decay scheme of A373 are already known.
The scheme suggested in reference 1
ences 2-4 is given in figure 1.
meter with a resolving power O

and precised in the refer-
The authors used a f-gpectro-
The As source

deuterons with an energy of 10,8 MeV. The source contained

As

and residual quantities of AsT4,

The production method

is described in reference 6. The information cbtained permitd

to precise the transition

type hv =

52,8 keV. At present

no accurate conversion coefficients on the L-shell are
available for low energies and for different values of Z. The
ratio K2/L wag compared with the coefficients computed by
L.A.S1i¥ afid I.M.Band which weTe obtained by an extrapolation

Card 1/5
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3 SOV/48-22-8-4/20

utilisation of the quantities K/L and a, permits to exclude

all types except M2. The authors investgguted the possibilities
offered in the selection of the characteristics of the

second level of Gel!J, The initial data are obtained from the
decay of As'’. The ground state of this nucleus is probably
p3/2. This value is predicted in the scheme by illayer which

is substantiated with a number of nuclei with odd A and 31 or
33 protons ¢r neutrong. A comparison of the decay energy

and of the 1:ife of As/3 permits to determine lgw f for an
electron capture: lgv¥f = %,5. This value is typical for
allowed transitions. Hence it follows that the level at

66 keV Gel!? is of the type Py/gs Py/p OF f3/2. In table 3

the upper limit of the ratios of the K-conversion lines of

the transitions 66,3 and 52,6 keV is given. This ratio was
computed according to Weisskopf (Vayskopf) under the
acsumption; that the multipole order of the transi*ion 66,3 keV
iz *E3 and KM1. This is given as a conparison. The ~—atios

L{}i + N) for the transition 52,8 keV are of interest. The
existence of 2 isotopes As/? and as74 in the preparation
investigated by the authors permitted to compare their relative
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amounts during measurement and to compute the ratio of
their yields in the nuclear reaction. The authors expressed
their gratitude to B.M.Isayev, I.P,Selinov, Ye.Ye. Baroni
and Ye.N.Khaprov. There are 3> figures, 3 tables, and 8
references, 3 of which are Soviet.

Nauchno—issledovatel'skiy fizicheskiy institut Leningradskogo
gos.universiteta im.A.A.Zhdanove (Scientific Research In-
stitute of Physics at the Leningrad Stute University imeni
A.A.Zhdanov)
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ABSTRACT: The activity of the cerium fraction in all sources obtained
by the authors by jrradiation at different times was small.
At the beginning of the measurcments the counting rate of
the most intensive conversion line was 900 pulses per minute.
The spectrum of the conversion electrons is shown in figures
4 and 2. Table 1 gives the energies of the lines, their
possible identification and their relative intensities. The
15 electron lines that are found are clasgified into 3 groups
according to their half-life. The intensities of the electron
lines with energies of 126,2 and 159;1! keV decreased very
slowly. These lines are apparently produted by the K- and
(L + M) conversion electrons of the well known y-transition
card 1/3 hv=165 keV of the Ce')? isotope (T, ,, = 149 days). The
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intensity of the electron lines 2!2,8 and 248 keV decreased
with a half-life of 33 hours. These iines can pe identified
as K- and (L + M) conversion lines of y transition. The
value of the ratio K/(L + M) indicates a muitiiole type E3
(Table 2). An isomeric state with an energy of 2.6 keV
corresponding to a_half life of 34,5 nours (Ref 7) exists

in the 1sotope ce!37. Phe authors are of opinion that con-
sidering the comparability of the decay energy (half-life
energy) and of the multipole vrder energy of the observed
transition with the data of the icomeric transcition in

ce'37 the activ%%y with a half -life of 33 hours could be
ascribed to Ce!?!, Thes~ data deo not contradict the decay
gcheme suggested by Brosi an< Keuiails The intensity of the
remaining lines decreased with 2 nalf-life of 17 hours. The
evidence obtained by the authors is not sufficient to ascribe
the lines with a T1/2 of 17 hours to one definite Ce-isotope

or to one of its daughter products, or to set up decay schemes.
The authors express their gratitude to the synchrocyclotron
staff and to I.A.Yutlandov. There are 2 figures. 2 tables,

and 8 references, 4 of which rre Soviet,

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

Conversion Electron Speetrum of the Cerium Fraction SOV/48-22-8-5/20

ASSOCIATION: Nauchno-issledovatel'skiy fizicneskiy Institut Leningradskogo
808, universiteta im, A.A.Zhdanova (Scientific Research In-
stitute of Physics at the Leningrad State University imeni
A.A.Zhdanov)

Card 3/3

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3

Dzy ELePoy, £.S

AUTHORS: Dzh ov S., Preobrazhenskiy, B. K., SOV/48-22-8-8/20
Sergiyenko, V. A.

TITLE: Conversion Electron Coincidences in the Decay Eu147—93m147
(Sovpadeniya konversionnykh elektronov pri raspade

B4 Sm147)

PERIODICAL: Izvestiya Akademii nauk S55SR, Seriya fizicheskaya, 1958,
: Vol. 22, Nr 8, pp. 945 - 948 (USSR)

ABSTRACT: The authors employed a double lens B-spectrometer (Ref 1)
in the investigation of the coincidences between the conversion
electrons produced in the decay Euld7 —3 Sm147(T1/2ﬁu 25

days). Eut47 —)Sm'u”’g -transitions with energies 12] Iy
and 137,6 keV (Refs 2 - 4 ) were found in the Bu'4leSpid = dacay,
The transition with an energy of 80 keV which wes found in

the paper given by reference 3 and in the experiments could
not be observed in this investigation. However, conversion
lines with 76,3 keV were found (Ref 2). The spectrum of
conversion electrons up to an electron energy of 200 kev

vas taken with one half on the Spectrometer. The source

Card 1/3 was directed with its active side towards the spectrometer.
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(Fig 1). The number of conversion lines, their position

within the Spectrum and their relative intensities agreed

with the data Presented by Gorodinskiy et al.(Ref 3). Bacauge
of an insufficient resolving power of the spectrometers the

K and the (L + ¥) lines of the transition 76,3 kev aig not -
stand out clearly, The L-line could not be recorded Separately
from the K-LL line of the Auger (Azhe) electrons and the

(L + M) line could not be distinguished frop the K-121,0 1line.
Coincidences were observed between the K-121,0 and K-197,6,
the (L + M)-~197,6 and (L + M)-121,0 electrons with the K~
Auger elcctrons ag well as the coincidences of the K~121,0
electrons through the 8lit in order to determine the (L +u)
lines of the 76,3 keVv transition, Besides, coincidences
between the K-121,0 and the K-Auger electrons were recorded.
The number of trye coincidences varied between 3,5 and 179
pulses per minute=~1, The ratio of true and randon coincidences
was 9 : 1, The experimental resultg are compiled in a tsble
and described (Figs 2,3). The data colkcted agree with tha
decay scheme of Ey147 (Ref 5). The authors acknowledge the

CIA-RDP86-00513R000411910002-3"
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interest shown by A.A.Bashilov. V
asgsisted in the meagurements. Ther
references, 5 of which are Soviet.
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Conversion Electron Coincidences in the Decay Tu167 - Er167

(Sov?adeniya konversionnykh elektronov pri raspade
Tut67 — gr 167 )

Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958,
Vol. 22, Nr 8, pp- 949 - 951 (USSR)

The authors investigated the convers ion electron co%ncidenc?g
between the conversion transitions of the decay 167 — Er 1
(T1/2ﬁd 9,6 days) with a p-double spectrometer (Ref 1). Tulb7
was obtained by bombarding a tantalum target with 600 keV
protons. The neutron deficient Tu-isotopes were scparated
from the rare earth fractions in a chromatographic column.

In the decay Tu167 — gr167 transitions with the following
energies take place (Ref 2-4): 56,9 and 208,1 keV (average
values according to references g and 4). The spectrum of

the conversion electrons of Tu! i- the range to about 200
keV was taken by one half of the apectromneter (Fig 1). The
position of the lines and their relative intensities agree
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Tu167 - Er167

with the gpectrum given in reference 2. The coincidences
vetween the conversion electrons of tre transitions with

ny = 56,9 and 208,1 keV and between those electrons and

the Auger electrons from the K-geries were examined by the
authors, The results are com?%led in the table and explained
(Fig 2). The decay scheme Tu T — Er1é7 which was advocated
in the references 2 and 3 (Fig 1) is gubstantiated by the
experimental results. o suthors express their gratitude to
K.Ta.Gromov and to the students of the Leningrzd State Uni-
versity, V.Bunakov and L.Popenko. There are 2 figures, 1
table, and 12 references, 6 of which are Soviet.
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